A cocaine-and-amphetamine-regulated-transcript peptide projection from the lateral hypothalamus to the ventral tegmental area.
Cocaine-and-amphetamine-regulated-transcript peptides play a role in the modulation of feeding and psychomotor stimulant-like behaviors. The ventral tegmental area and the lateral hypothalamus are likely structures where cocaine-and-amphetamine-regulated-transcript peptides mediate both of these functions. Although lateral hypothalamus inputs to the ventral tegmental area have long been known, the chemical nature of this pathway remains poorly understood. To address this issue, we tested the possibility that cocaine-and-amphetamine-regulated-transcript peptide-containing neurons in the lateral hypothalamus project to the ventral tegmental area using the retrograde transport of cholera toxin subunit B combined with cocaine-and-amphetamine-regulated-transcript peptide immunostaining. The largest density of retrogradely-labeled neurons in the hypothalamus after cholera toxin subunit B injection in the ventral tegmental area was found, ipsi- and contralaterally, in the lateral hypothalamus/perifornical area, although substantial numbers of retrogradely-labeled cells were also found in the medial preoptic area, lateral preoptic area, paraventricular nucleus, dorsomedial hypothalamus and ventromedial hypothalamus. More than 80% of the retrogradely-labeled cocaine-and-amphetamine-regulated-transcript peptide-immunoreactive neurons in the hypothalamus were found in the lateral hypothalamus/perifornical area both ipsilateral and contralateral to the injection sites. Although retrogradely-labeled neurons were seen in the amygdala, locus coeruleus, and raphe nucleus, none of them displayed cocaine-and-amphetamine-regulated-transcript peptide immunoreactivity. Therefore, the hypothalamic projection to the ventral tegmental area provides a substrate whereby cocaine-and-amphetamine-regulated-transcript peptides could mediate the rewarding aspects of feeding and psychomotor stimulant-like behaviors. These findings, combined with the fact that the lateral hypothalamus receives strong inputs from the shell of the nucleus accumbens and ventral pallidum, suggest that these structures are part of integrative functional loops that control reward and appetitive behaviors.